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(54) Communication system 

(57) When a recall mode is selected as the opera- 
tion mode of a PHS terminal (PS1), recall data is gener- 
ated. The recall data specifies the other party (e.g., a 
PHS terminal (PS2)), a state wherein the other party 
enters a specific service area, and a message "the 
other party has arrived at Y station (in the specific serv- 
ice area)" which is to be received from a server (5) or 
the PHS terminal (PS2) when the other party (PS2) is 
set in the designated state. The recall data is set in the 
subaddress of a call set-up message and registered in 
the server (5) or the PHS terminal (PS2). When the 
PHS terminal (PS2) enters the service area of a public 
base station (2c) (designated state), the server (5) or 
the PHS terminal (PS2) transmits the message to the 
PHS terminal (PS1) in the recall mode (designated 
action). The PHS terminal (PS1) displays the transmit- 
ted message on a display device (19). The user of the 
PHS terminal (PS1) can know that the user of the PHS 
terminal (PS2) has arrived at Y station and that commu- 
nication with the other party (PS2) is enabled. The state 
of the other portable information terminal can be recog- 
nized without requiring any operation to the other party. 
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Description 

The present invention relates to a communication 
system and. more particularly, to a communication sys- 
tem which frequently detects the state of each commu- 5 
nication terminal to notify the user of a certain 
communication terminal of it upon detecting that a pre- 
determined communication terminal is set in a desig- 
nated state. 

This application is based on Japanese Patent Appli- 
cation No. 9-139772, filed May 29, 1997, the content of 
which is incorporated herein by reference. 

In recent years, a known mobile communication 
system is constituted by portable information terminals 
(e.g., a cellular telephone, a PHS terminal: Personal 
Handy Phone System terminal, a pager, and a PDA: 
Personal Digital Assistants) the users carry to trans- 
mit/receive speech data and the like to/from another ter- 
minal such as a general home telephone, and by a base 
station connected to a communication line such as an 
ISDN line to communicate with the portable information 
terminals and connect them to the communication line. 

In this mobile communication system, a public base 
station connected to a public switched telephone net- 
work and set indoors or outdoors at an unspecified loca- 
tion, a private base station connected to a switching unit 
(to be referred to as a PBX hereinafter) placed in a pub- 
lic facility (e.g., an office), or a private master unit set in 
a house and functioning as the master unit of a portable 
information terminal is used as a base station. The pub- 
lic base station, private base station and private master 
unit are referred to a master unit hereinafter. The porta- 
ble information terminal (to be also referred to as a sub- 
sidiary unit hereinafter) is connected to the 
communication line through the public base station, the 
private base station, or the private master unit to com- 
municate with the other party. 

The portable information terminal is driven by a 
secondary battery or the like and used as a portable 
unit. In the service area of the master unit, the portable 
information terminal is connected to the communication 
line through the master unit connected via a wireless 
channel so that the portable information terminal can 
communicate with another terminal. Outside the service 
area of the master unit, the portable information termi- 
nal is connected to the communication line through an 
outdoor base station connected via a wireless channel 
to communicate with another terminal. Information to be 
transmitted/received by the portable information termi- 
nal includes speech data, text data, image data, and the 
like. 

In the conventional mobile communication system, 
when a user wants contact from the other party when 
he/she has arrived at or left a certain place or he/she is 
set in a predetermined state, the user depends on the 
memory of the other party. If the other party forgets it, 
no contact can be made. In this case, it is troublesome 
that the user must request the other party to make a 
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call. The above problem is not limited to the mobile com- 
munication system, but may be applied to a general 
communication system. 

Accordingly, it is an object of the present invention 
to provide a communication system which can detect 
that a predetermined communication terminal is set in a 
designated state and notify the user of its certain com- 
munication terminal. 

In order to achieve the above object, according to a 
first aspect of the present invention, there is provided a 
communication system which performs communication 
between terminals connected to a communication net- 
work via a wireless channel or a wired channel under 
the control of a management station for managing the 
communication network, wherein one of the terminals 
generates calling information and predetermined state 
information for notifying a state of the other terminal and 
transmits the pieces of information to the management 
station, and the management station stores the calling 
information of the terminal, which has transmitted the 
pieces of information, and the predetermined state 
information for notifying the state of the other terminal, 
and when the state of the other terminal equals the pre- 
determined state information, calls the terminal on the 
basis of the calling information. 

According to a second aspect of the present inven- 
tion, there is provided a communication system which 
performs communication between terminals connected 
to a communication network via a wireless channel or a 
wired channel, wherein one of the terminals generates 
calling information and predetermined state information 
for notifying a state of the other terminal and transmits 
the pieces of information to the other terminal, and the 
other terminal stores the transmitted calling information 
and the transmitted predetermined state information, 
and when a self state equals the predetermined state 
information, calls the terminal on the basis of the stored 
calling information. 

According to a third aspect of the present invention, 
the state of the other terminal may preferably be notified 
to the terminal using one of character data and speech 
data in notification based on the calling information. 

According to a fourth aspect of the present inven- 
tion, the transmitted calling information may preferably 
contain a caller number of a call set-up message, and 
the predetermined state information may contain data 
inserted in a subaddress area of the call set-up mes- 
sage. 

According to a fifth aspect of the present invention, 
the predetermined state may preferably contain a state 
wherein the other terminal enters or leaves a predeter- 
mined area. 

According to a sixth aspect of the present invention, 
the predetermined area preferably may be a service 
area of a public base station set on the communication 
network to connect the terminal to the communication 
network via a wireless channel, or an electromagnetic 
wave reachable range of a master unit connected to the 
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communication network and having a function of con- 
necting at least a terminal which has been registered in 
advance to the communication network via a wireless 
channel. 

According to a seventh aspect of the present inven- s 
tion, the predetermined state may preferably be a pre- 
determined time. 

According to an eighth aspect of the present inven- 
tion, there is provided a communication apparatus con- 
nected to a communication network via a wireless w 
channel or a wired channel, comprising storage means 
for storing other party information sent from the commu- 
nication network and notification information containing 
a predetermined state for notifying a state of the com- 
munication apparatus itseH, and means for, when a cur- 15 
rent state of the communication apparatus equals the 
predetermined state stored in the storage means, noti- 
fying the state on the basis of the other party informa- 
tion. 

According to a ninth aspect of the present inven- 20 
tion, the notification means may preferably notify the 
state of the communication apparatus to the other party 
using one of character data and speech data on the 
basis of the other party information. 

According to a tenth aspect of the present inven- 25 
tion, the other party information sent through the com- 
munication network may preferably contain a caller 
number of a call set-up message, and the predeter- 
mined state information for notifying the state of the 
communication apparatus itself may contain data 30 
inserted in a subaddress area of the call set-up mes- 
sage. 

According to an eleventh aspect of the present 
invention, the predetermined state may preferably con- 
tain a state wherein the communication apparatus 35 
enters or leaves a predetermined area. 

According to a twelfth aspect of the present inven- 
tion, the predetermined area may preferably be a serv- 
ice area of a public base station set on the 
communication network to connect the communication 40 
apparatus to the communication network via a wireless 
channel, or an electromagnetic wave reachable range 
of a master unit connected to the communication net- 
work and having a function of connecting at least a com- 
munication apparatus which has been registered in 45 
advance to the communication network via a wireless 
channel. 

According to a thirteenth aspect of the present 
invention, the predetermined state may preferably be a 
predetermined time. so 

According to a fourteenth aspect of the present 
invention, the notification information may preferably 
further contain a notification method, and the notifica- 
tion means may notify the state to the other party on the 
basis of the notification method. ss 

This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 
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FIG. 1 is a block diagram showing the entire 
arrangement of a mobile communication system 
according to a first embodiment of the present 
invention; 

FIG. 2 is a block diagram showing the arrangement 
of a PHS terminal as a portable terminal of the first 
embodiment; 

FIG. 3 is a view for explaining a call set-up message 
transferred between a terminal and a base station; 
FIG. 4 is a flow chart for explaining the operation of 
the PHS terminal upon selecting a recall mode of 
the first embodiment; 

FIG. 5 is a flow chart for explaining the operation of 
a server and the operation of the PHS terminal in 
the recall mode which is performed when a speci- 
fied communication terminal is set in a designated 
state in the first embodiment; 
FIGS. 6A, 6B and 6C are schematic views for 
explaining the operation of the mobile communica- 
tion system according to the first embocfiment; 
FIG. 7 is a flow chart for explaining the operation of 
a PHS terminal upon selecting a recall mode in a 
mobile communication system according to a sec- 
ond embodiment of the present invention; 
FIG. 8 is a flow chart for explaining the operation of 
a specified communication terminal and the opera- 
tion of the PHS terminal in the recall mode which is 
performed when the specified communication ter- 
minal is set in a designated state in the second 
embodiment; and 

FIGS. 9A, 9B and 9C are schematic views for 
explaining the operation of the mobile communica- 
tion system according to the second embodiment. 

-1 

A preferred embodiment of a communication sys- 
tem according to the present invention will now be 
described with reference to the accompanying draw- 
ings. 

First Embodiment 

FIG. 1 is a block diagram showing the entire 
arrangement of a system of the first embodiment in 
which the present invention is applied to a PHS. 

Referring to FIG. 1, reference numeral 1 denotes a 
public switched telephone network (PSTN) or an inte- 
grated service digital network (ISDN) spread throughout 
the country. Such a network 1 will be referred to as a 
communication network hereinafter. Public base sta- 
tions 2a, 2b, ... connected to the communication net- 
work 1 are set outdoors at a predetermined interval. 
Each public base station has a service area (electro- 
magnetic wave reachable range: service area - in the 
broken line shown in FIG. 1) with a radius of several 
hundred meters around itself and serves as a repeater 
station connected to each of PHS terminals PS1, PS2, 
... in the service area via a wireless channel to connect 
the PHS terminal to the communication network 1. A 
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master unit 3 is set in a house and connected to the 
communication network 1. The master unit 3 has a 
handset, dial keys, and various function keys, like a nor- 
mal telephone set, and allows communication with an 
external telephone set. The master unit 3 communi- 
cates with the PHS terminal PS2 via a wireless channel 
to connect an external call to the PHS terminal PS2. In 
addition, the master unit 3 connects the PHS terminal 
PS2 to another telephone or PHS terminal on the com- 
munication network 1 in response to a connection 
request from the PHS terminal PS2. 

Each of the PHS terminals PSl, PS2, ... is carried 
by a user and driven by a battery. The PHS terminal 
PS1 or PS2 has a liquid crystal display unit and dial 
keys, i.e.. the same functions as those of a normal tele- 
phone set and communicates with the master unit 3 or 
the public base station 2a or 2b via a wireless channel 
so as to be connected to the communication network 1 . 
In other words, in the service area of the master unit 3. 
each of the PHS terminal PS1, PS2, ... communicates 
with the master unit 3 via a wireless channel so as to be 
connected to the communication network 1 . Outside the 
service area of the master unit 3, each of the PHS ter- 
minal PS1, PS2, ... communicates with the public base 
station 2a or 2b set at a dose position via a wireless 
channel so as to be connected to the communication 
network 1 to communicate with another telephone set or 
the master unit. 

The terminal (it can be not only a PHS terminal but 
also a master unit or a normal telephone set) of the 
present invention has a recall mode in which when a 
specific party (it can be a PHS terminal, a master unit or 
a normal telephone set) is set in a specific state, the 
user of the terminal is notified of it. To set this mode, 
identification information for identifying the other party, 
state designation information for designating the state 
of the other party to be notified, and notification opera- 
tion designation information for designating contents to 
be notified in the designated state (these pieces of infor- 
mation will be called recall data) are set in the caller or 
callee subaddress to originate a call. The recall data is 
registered in a server 5 connected to the communica- 
tion network 1. The server 5 determines whether the 
state of the other party equals the state designated by 
the state designation information contained in the recall 
data. If the states equal each other, an action corre- 
sponding to the notification operation designation infor- 
mation contained in the recall data, e.g.. notification of a 
message representing the state of the other party is 
performed. 

More specifically, the recall data includes a caller 
number for identifying the terminal where the recall 
mode is selected and performing recall, the other party 
ID for identifying the other party, state designation infor- 
mation for designating the state of the other party to be 
notified in the recall, action designation information for 
designating contents of the recall in the designated 
state, and if notification of a message is designated, the 



message. A recall message has contents representing 
the entering/leaving state of the other party for the serv- 
ice area of the public base station or master unit, e.g., 
"Mr. X has arrived at Y station", "Mr. X has arrived at Z 
5 company", "Mr. X has left home (office)". "Mr. X has 
come home", "it is TT: MM", "please call Mr. X", "Is it OK 
to call Mr. X?". 

As a designated state, the other party "enters a 
specific service area, i.e., area defined by a specific CS- 

10 ID", leaves a specific service area", "enters a specific 
master unit area", or leaves a specific master unit 
area", or "it is the designated time". A designated action 
is e.g., a message notification method: "transmit a mes- 
sage as character information", "transmit a message as 

75 speech information", "transmit a message as character 
information and generate a melody", or "generate a sim- 
ple buzzer sound". 

The server 5 controls the communication network 1 
to manage communication between terminals. Espe- 

20 daily, in the present invention, the server 5 receives 
recall data from the terminal set in the recall mode and 
determines on the basis of the location information of 
the other party whether the state of the other party 
equals a predetermined state designated by the state 

25 designation information contained in the recall data If 
the states equal each other, the server 5 performs an 
action corresponding to the notification operation desig- 
nation information contained in the recall data, e.g.. 
notification of a message representing the state of the 

30 other party. The server 5 may be a network manage- 
ment station which stores various data in a database 
and provides various services to provide the data to the 
user in response to a request from the PHS terminal. 
FIG. 2 is a block diagram showing the arrangement 

35 of the public base station 2a or 2b according to the first 
embodiment. 

A transmitter/receiver 10 has a frequency conver- 
sion section and a modem. The receiver of the fre- 
quency conversion section mixes a signal received at 

40 an antenna ANT with a local oscillation signal with a 
predetermined frequency, which is output from a PLL 
synthesizer, thereby converting the received signal in 
the 1 .9 GHz band to an IF (Intermediate Frequency) sig- 
nal near the 1 MHz band. The transmitter of the fre- 

45 quency conversion section mixes a modulated wave 
based on the tc/4 shift QPSK, which is output from a 
modem (to be described later), with a local oscillation 
signal with a predetermined frequency, which is output 
from the PLL synthesizer, thereby converting the fre- 

so quency to the 1.9 GHz band and sends it from the 
antenna ANT through an antenna switch. The receiver 
of the modem demodulates the IF signal from the fre- 
quency conversion section, separates the signal into I 
and Q data, and sends the data string to a communica- 

55 tion controller 1 1 . The transmitter of the modem gener- 
ates I and Q data from data supplied from the 
communication controller 11, modulates it on the basis 
of the n/4 shift QPSK. and sends the data to the fre- 
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quency conversion section of the transmitter/receiver 
10. 

The communication controller 1 1 performs frame 
synchronization and slot data format processing. The 
receiver section of the communication controller 11 s 
extracts data of one slot from the received data supplied 
from the modem of the transmitter/receiver 10 at a pre- 
determined timing and extracts a unique word (synchro- 
nization signal) from this data, thereby generating a 
frame synchronization signal. The receiver portion w 
descrambles the control data portion and the speech 
data portion. The control data is sent to a main control- 
ler 16. and the speech data is sent to a speech proces- 
sor 12. The transmitter section of the communication 
controller 1 1 adds control data and the like to speech 15 
data supplied from the speech processor 12, scrambles 
the data, and adds a unique word to generate transmis- 
sion data of one slot The transmission data is inserted 
into a predetermined slot in a frame at a predetermined 
timing and sent to the modem of the transmitter/receiver 20 
10. 

The speech processor 12 is constituted by a 
speech codec and a PCM codec. The speech codec 
compresses/expands digital data. The receiver section 
of the speech processor 1 2 decodes an ADPCM (Adap- 25 
tive Differential Pulse Code Modulation) speech signal 
(4 bits x 8 KHz = 32 Kbps) supplied from the communi- 
cation controller 1 1 to expand the speech signal which 
is a PCM (Pulse Code Modulation) speech signal (8 bits 
x 8 KHz = 64 Kbps), and outputs the signal to the PCM 30 
codec. The transmitter section of the speech processor 
12 codes a PCM speech signal supplied from the PCM 
codec into an ADPCM speech signal to compress the 
PCM speech signal, and sends the signal to the com- 
munication controller 11. The above-descrfoed PCM 35 
codec performs analog/digital conversion. On the 
receiver section, a PCM speech signal supplied from 
the speech codec is converted into an analog speech 
signal by D/A conversion and output from a loudspeaker 
1 3. On the transmitter section, an analog speech signal 40 
input from a microphone 14 is converted into a PCM 
speech signal by A/D conversion and sent to the speech 
codec. 

A key input device 15 has number keys used to 
input the telephone number of the other party, an on- 45 
hook/off-hook switch, a volume switch for adjusting the 
speech output, a mode switch tor selecting the recall 
mode as an operation mode, and the like. The states of 
the keys and switches are supplied to the main control- 
ler 16. so 

The main controller 16 controls the entire apparatus 
in accordance with a predetermined program. A storage 
device 1 7 has a storage medium 1 7a storing a program 
to be executed by the main controller 16 and various 
parameters. This storage medium 17a comprises a ss 
magnetic or optical storage medium or a semiconductor 
memory. This storing medium 1 7a is fixedly arranged or 
detachably attached in the storage device 17. The pro- 
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gram and parameters to be stored in the storage device 
17 may be received from another device connected 
through a communication line and stored. Alternatively, 
the storage device having the storage medium may be 
arranged on the side of another device connected 
through a communication line such that the program 
and parameters stored in the storage medium can be 
downloaded through the communication line. A RAM 18 
stores data generated under the control of the main 
controller 1 6 or is used as a working area. 

A display device 19 has a liquid crystal display 
device for displaying various data such as an operation 
mode, a telephone number, and a communication time, 
and LEDs for indicating ON/OFF of a switch or the like. 
The display device 19 displays various data under the 
control of the controller 1 6. The display device 19 is con- 
stituted as a touch panel, and data can be input by 
touching a displayed icon or data with a touch pen (not 
shown). 

FIG. 3 is a view for explaining a call set-up mes- 
sage. The call set-up message is information to be 
transferred between the caller-side terminal and the cal- 
lee-side terminal (an external telephone set, a master 
unit, or a PHS terminal) when the terminal of the com- 
munication system originates a call or is received a call. 
The call set-up message has a protocol ID, a call 
number, a message type, a facility as another informa- 
tion element, a caller number, a caller subaddress, a 
callee number, and a callee subaddress. In the present 
invention, a terminal (it is not limited to a PHS terminal) 
which wants to know that a specific other party (it is also 
not limited to a PHS terminal) is set in a specific state 
selects the recall mode. Recall data constituted by iden- 
tification information for identifying the other party, state 
designation information for designating a specific state, 
and action designation information for designating a 
notification to be received are generated and set in the 
caller or callee subaddress, and then, the terminal calls 
the other party. The present invention is not limited to 
this. As far as the recall data can be sent, it may be set 
in, e.g., a facility message or an optional message. 

The operation of the mobile communication system 
according to the first embodiment will be described. 
This operation is executed on the basis of the program 
and parameters stored in the storage medium 1 7a in the 
form of program codes readable by the CPU in the main 
controller 16. The operations of the communication 
itself are the same as those of a conventional terminal, 
and a detailed description thereof will be omitted. 

FIG. 4 is a flow chart for explaining the operation of 
the PHS terminal upon selecting the recall mode in the 
first embodiment. FIG. 5 is a flow chart for explaining 
the operation of the server 5 and the operation of the 
PHS terminal in the recall mode which is performed 
when the state of the other party equals a predeter- 
mined state in the first embodiment. FIGS. 6A to 6C are 
schematic views for explaining the operation of the 
entire mobile communication system according to the 
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first embodiment. In the following description, the PHS 
terminal PS1 shown in FIG. 1 is the terminal set in the 
recall mode, and the PHS terminal PS2 is the other 
party. 

In step S10 in FIG. 4, the PHS terminal PS1 deter- 
mines whether the recall mode is selected. If YES in 
step S10, the flow advances to step S12. The recall 
mode is selected in accordance with an instruction from 
the key input device 15. In step S14, the other party 
whose state is to be known is specified. The other party 
is specified by inputting a terminal ID, e.g., a telephone 
number or PS-ID, which has been set for each terminal 
in advance. In this case, the PHS terminal PS2 is spec- 
ified. Not only one but also a plurality of terminals can 
be specified. 

In step S14, a state is input. In this case, the above- 
described state wherein the PHS terminal PS2 "enters a 
specific service area corresponding to a specific CS-ID 
or area information, (the service area of a public base 
station 2c shown in FIG. 6B)" is input. It is to be noted 
that the Y station is located in the service area of the 
public base station 2c. 

In step S16, an action to be executed by the server 
when the above state is satisfied is input. In this case, 
an action of "transmitting a predetermined message 
representing the state of the other party as character 
information'* is input. 

In step $18, this predetermined message is input. 
In this case, a message "Mr. X (the user of the other 
party PS2) has arrived at Y station" is input. If buzzer or 
melody sound generation is input as the action at step 
S16, it is not necessary to input message at step S18. 

In step S20, the above information, i.e., recall data 
is set in the subaddress shown in FIG. 3. In step S22, 
the server 5 is called to transmit a call set-up message 
in which the recall data is set, as shown in FIG. 6A. 
Upon receiving a registration confirmation message, the 
communication channel is disconnected in step S24, 
and recall mode setting processing is ended. 

In step S30 in FIG. 5, the server 5 determines 
whether it is called. If YES in step S30, it is determined 
in step S32 whether the cat) is a recall data registration 
request. If NO in step S32, the f bw advances to other 
processing. 

if YES in step S32, the flow advances to step S34 
to store, as recall data, the caller number, the other 
party ID (PS2), the message, the state, and the action 
set in the subaddress of the call set-up message. 

In step S36, the location information of the PHS ter- 
minal PS2 as the other party is acquired on the basis of 
the other party ID. Generally, the PHS terminal registers 
its location through the public base station when the 
PHS terminal moves to another service area or the 
power is turned on. Therefore, the server 5 can detect 
the current location of the PHS terminal. 

In step S38, it is determined whether the state of 
the PHS terminal PS2 as the other party equals the pre- 
determined or designated state. If NO in step S38, i.e., 



if it is determined on the basis of the location informa- 
tion of the PHS terminal PS2 acquired in step S36 that 
the PHS terminal PS2 is outside the service area of the 
public base station 2c, processing in step S38 is repeat- 

5 edly executed until the states equal each other. 

When the states equal each other, i.e., the PHS ter- 
minal PS2 enters the service area of the public base 
station 2c shown in FIG. 6B, the flow advances to step 
S40 to call the caller number (PHS terminal PS1 ) stored 

10 as recall data. In step S42, the communication channel 
connected. 

In step S44, the message is transmitted to the PHS 
terminal PS1 in accordance with the action designated 
by the action designation information stored as recall 
is data, as shown in FIG. 6C. In step S46, the communica- 
tion channel is disconnected, and processing is ended. 

In step S50, the PHS terminal PS1 set in the recall 
mode determines whether it is called. If YES in step 
S50, it is determined in step S52 whether the PHS ter- 
se minal PS1 is recalled. If NO in step S52, the flow 
advances to other processing (e.g., the off-hook state is 
detected, and normal communication processing is per- 
formed). 

If YES in step S52, the flow advances to step S54 

25 to receive the message transmitted from the server 5, 
"Mr. X has arrived at Y station". In step S56. the 
received message is displayed on the display device 1 9. 
In step S58, processing is ended. 

When a plurality of other parties are specified, loca- 

30 tion information of all other parties are acquired in step 
S36. In step S38, it is determined whether the state of 
each other party equals the designated state, rf any 
party is set in the designated state, the PHS terminal 
PS1 is recalled. After recall, the flow returns to step S36 

35 without disconnecting the line. 

When only a buzzer or melody sound is to be gen- 
erated without sending a message, recall notification is 
simply made in step S44. In step S56, the buzzer or 
melody sound is generated in accordance with the 

40 recall notification. 

As described above, according to the first embodi- 
ment, the user of the PHS terminal PS1 in the recall 
mode can know that (the user of) the PHS terminal PS2 
as the designated other communication party enters a 

45 predetermined service area, i.e., the user of the PHS 
terminal PS2 has arrived at Y station without forcing the 
user of the other party to perform an operation. The 
PHS terminal PS2 can be called on the basis of this 
notification, resulting in an increase in convenience. 

so Other embodiments of the present invention will be 
described next. The same reference numerate as in the 
first embodiment denote the same parts in the other 
embodiments, and a detailed description thereof will be 
omitted. 

55 

Second Embodiment 

A mobile communication system according to the 
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second embodiment has the same arrangement as that 
shown in FIG. 1 , and a detailed description thereof will 
be omitted. In the second embodiment, recall data sent 
from the PHS terminal PS1 in the recall mode is regis- 
tered not in the server 5 but directly in the other party 5 
PS2. The other party PS2 itself determines whether the 
self state equals a predetermined state designated by 
the state designation information contained in the recall 
data. If the state equals the designated state, an opera- 
tion designated by the action designation information 
contained in the recall data, e.g., an operation of trans- 
mitting a message representing the self state is per- 
formed for the terminal PS1 in the recall mode. 
Therefore, the server 5 can be omitted. 

FIG. 7 is a flow chart for explaining the operation of 
the PHS terminal PS1 in the recall mode according to 
the second embodiment. FIG. 8 is a fbw chart for 
explaining the operation of the other party PS2 and the 
operation of the PHS terminal PS1 in the recall mode 
which is performed when the state of the other party 
equals the designated state in the second embodiment. 
FIGS. 9A to 9C are schematic views for explaining the 
operation of the entire mobile communication system 
according to the second embodiment. 

In step S60 in FIG. 7, the PHS terminal PS1 deter- 
mines whether the recall mode is selected. If YES in 
step S60. the flow advances to step S62. 

In step S62, the other party (PHS terminal PS2) is 
specified. 

In step S64, the state is input. In this case, the 
above-described state wherein the PHS terminal PS2 
"enters a specific service area corresponding to a spe- 
cific CS-ID or area information, (the service area of a 
public base station 2c shown in FIG. 9B)" is input. 

In step S66, an action to be executed by the other 
party PS2 when the above state is satisfied is input. In 
this case, an action of "transmitting a message as char- 
acter information and simultaneously generating a mel- 
ody" is input. 

In step S68, the message is input. In this case, a 
message "please call Mr. X (the user of the other party 
PS2 specified in step S62) M is input. 

In step S70, the above information, i.e., recall data 
is set in the subaddress shown in FIG. 3. In step S72, 
the other party PS2 is called to transmit a call set-up 
message in which the recall data is set, as shown in 
FIG. 9A. Upon receiving a registration confirmation 
message, the communication channel is disconnected 
in step S74, and processing is ended. 

In step S80 in FIG. 8, the PHS terminal PS2 as the 
other party determines whether it is called. If YES In 
step S80. it is determined in step S82 whether the call is 
a recall data registration request. If NO in step S82, the 
flow advances to other processing. 

If YES in step S82, the flow advances to step S84 
to store, as recall data, the caller number, the message, 
the state, and the action set in the subaddress of the call 
set-up message. 



In step S86, the state of the own terminal is 
detected from the base station or master unit. 

In step S88, it is determined whether the self state 
equals the designated state. The state designated by 
the PHS terminal PS1 is "the PHS terminal PS2 enters 
the service area of a specific CS-ID (public base station 
2c) M If NO in step S88, i.e., if it is determined on the 
basis of the self location information acquired in step 
S86 that the PHS terminal PS2 itself has not entered 
the service area of the public base station 2c, step S88 
is repeatedly executed until the states equal each other. 

When the states equal each other, i.e., the PHS ter- 
minal PS2 enters the service area of the public base 
station 2c, as shown in FIG. 9B, the flow advances to 
step S90 to call the caller number stored as the recall 
data. In step S92, the communication channel is con- 
nected. In step S94, the message is 1 transmitted to the 
PHS terminal PS1 in the recall mode in accordance with 
the action designated by the action designation informa- 
tion stored as the recall data, and at the same time, a 
melody generation request is transmitted. In step S96, 
the communication channel is disconnected, and 
processing is ended. 

In step S100, the PHS terminal PS1 in the recall 
mode determines whether it is called. If YES in step 
S100, in step S102, it is determined that the call is a 
recall. 

If YES in step S102, the flow advances to step 
S104 to receive the message transmitted from the PHS 
terminal PS2, i.e., "please call Mr. X". In step S106, the 
received message is displayed on the display device 1 9, 
and a melody is generated from the loudspeaker 13. In 
step S1 08, processing is ended. 

As described above, according to the second 
embodiment as well, the user of the PHS terminal PS1 
in the recall mode can know that (the user of) the PHS 
terminal PS2 as the specified party enters a predeter- 
mined service area without forcing the user of the other 
party to perform an operation. The PHS terminal PS2 
can be called on the basis of this notification, resulting in 
an increase in convenience. 

As has been described above, according to the 
present invention, the terminal connected to the com- 
munication network via a wireless channel or a wired 
channel generates the calling information of the termi- 
nal and predetermined state information for notifying the 
state of the other terminal and transmits these pieces of 
information to a management station. Upon receiving 
the pieces of information, the management station calls 
the terminal on the basts of the calling information when 
the state of the other terminal equals the state desig- 
nated by the predetermined state information. The state 
of the other terminal can be detected without requiring 
any operation to the other party. 

The terminal connected to the communication net- 
work via a wireless channel or a wired channel gener- 
ates the calling information of the terminal and 
predetermined state information for notifying the state of 
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the other terminal and transmits these pieces of infor- 
mation to the other terminal. Upon receiving the pieces 
of information, the other terminal calls the terminal on 
the basis of the calling information when the state of the 
other terminal equals the predetermined state desig- 
nated by the predetermined state information. The state 
of the other portable information terminal can be 
detected without requiring any operation to the other 
party. 

In addition, since the state of the other terminal is 
notified using character or speech data, the state of the 
other portable information terminal can be visually or 
auditorily known without requiring any operation to the 
other party. 

The transmitted calling information contains the 
caller number of a call set-up message. The predeter- 
mined state information is data inserted in the subad- 
dress area of the call set-up message. Therefore, with a 
simple arrangement using an existing system, the state 
of the other portable information terminal can be 
detected without requiring any operation to the other 
party. 

The predetermined state means that the other ter- 
minal enters or leaves a predetermined area. Therefore, 
the state wherein the other terminal enters or leaves the 
predetermined area can be detected without requiring 
arty operation to the other party. 

The predetermined area is the service area of a 
public base station set on the communication network to 
connect the terminal to the communication network via 
a wireless channel or the electromagnetic wave reacha- 
ble range of a master unit connected to the communica- 
tion network and having a function of connecting the 
terminal which has been registered in advance to the 
communication network via a wireless channel. There- 
fore, the state wherein the other terminal enters or 
leaves the service area of a predetermined public base 
station or the electromagnetic wave reachable range of 
the master unit can be detected without requiring any 
operation to the other party. 

When the predetermined state is a predetermined 
time, the terminal is called by the management station 
or the other terminal at that time. Therefore, the prede- 
termined time can be detected without requiring any 
operation to the other party. 

The communication apparatus connected to the 
communication line stores other party information sent 
through the communication line and notification infor- 
mation containing a predetermined state for notifying 
the state of the communication apparatus itself. When 
the state of the communication apparatus equals the 
stored predetermined state, this state is notified to the 
other party. Therefore, the state of the communication 
apparatus can be notified in response to a request from 
the other party. 

In addition, since the state of the communication 
apparatus is notified using character or speech data, 
the state of the communication apparatus can be visu- 



ally or auditorily notified in response to a request from 
the other party. 

The other party information transmitted through the 
communication network contains the caller number of a 
5 call set-up message. The predetermined state for notify- 
ing the state of the communication apparatus itself is 
data inserted in the subaddress area of the call set-up 
message. Therefore, the state of the communication 
apparatus can be easily notified in response to a 
10 request from the other party. 

The predetermined state means that the communi- 
cation apparatus enters or leaves a predetermined 
area. Therefore, the state wherein the communication 
apparatus enters or leaves the predetermined area can 
is be notified in response to a request from the other party. 
The predetermined area is the service area of a 
public base station set on the communication network to 
connect the communication apparatus to the communi- 
cation network via a wireless channel or the electro- 
de magnetic wave reachable range of a master unit 
connected to the communication network and having a 
function of connecting the communication apparatus 
which has been registered in advance to the communi- 
cation network via a wireless channel. Therefore, the 
25 state wherein the communication apparatus enters or 
leaves the service area or the area of the master unit 
can be notified in response to a request from the other 
party. 

When the predetermined state is a predetermined 
30 time, the communication apparatus can notify the pre- 
determined time in response to a request from the other 
party. 

The notification information further contains a notifi- 
cation method. Notification is made on the basis of this 
35 notification method. The notification method can be 
changed in accordance with a request from the other 
party. 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the present 

40 invention in its broader aspects is not limited to the spe- 
cific details, representative devices, and illustrated 
examples shown and described herein. Accordingly, 
various modifications may be made without departing 
from the spirit or scope of the general inventive concept 

45 as defined by the appended claims and their equiva- 
lents. In the above embodiments, the other party enters 
a predetermined service area. However, a state wherein 
the other party leaves a predetermined service area or 
leaves (goes out from) the service area of the master 

so unit 3 can also be detected. 

In the above embodiments, a PHS terminal is set in 
the recall mode. However, the terminal is not limited to 
this. The above embodiments can also be realized with 
a conventional wired telephone having message input 

55 and display functions. 
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Claims 

1. A communication system which performs commu- 
nication between terminals (PS1 , PS2) connected 
to a communication network ( 1 ) under the control of s 
a management station (5) for managing said com- 
munication network, characterized in that 



tion set on said communication network to connect 
said terminal to said communication network via a 
wireless channel and an electromagnetic wave 
reachable range of a master unit connected to said 
communication network and having a function of 
connecting at least a terminal which has been reg- 
istered in advance to said communication network. 



each of said terminals (PS1) transmits recall 
data to the management station (5) when a 
recall mode is selected, the recall data includ- 
ing information to be notified of a state in which 
a predetermined other terminal equals to a pre- 
determined state; and 

said management station (5) stores the recall 
data and informs the terminal (PS1) in which 
the recall mode is selected of a state in which 
the predetermined other terminal (PS2) equals 
to the predetermined state. 

2. A communication system which performs commu- 
nication between terminals (PS1, PS2) connected 
to a communication network (1), characterized in 
that 

each of said terminals (PS1) transmits recall 
data to a predetermined other terminal when a 
recall mode is selected, the recall data includ- 
ing information to be notified of a state in which 
the predetermined other terminal equals to a 
predetermined state; and 
the predetermined other terminal (PS2) stores 
the recall data and informs the terminal (PS1) 
in which the recall mode is selected of a state in 
which the predetermined other terminal (PS2) 
equals to the predetermined state. 

3. A system according to claim 1 or 2, characterized in 
that the state of the other terminal (PS2) is notified 
to said terminal (PS1) set in the recall mode using 
one of character data and speech data. 

4. A system according to claim 1 or 2, characterized in 
that the transmitted calling information contains a 
caller number of a call set-up message, and the 
predetermined state information contains data 
inserted in a subaddress area of the call set-up 
message. 

5. A system according to claim 1 or 2, characterized in 
that the predetermined state means a state wherein 
the other terminal enters or leaves a predetermined 
area. 

6. A system according to claim 1 or 2, characterized in 
that the predetermined state means a state wherein 
the other terminal enters or leaves a predetermined 
area as one of a service area of a public base sta- 



7. A system according to daim 1 or 2, characterized in 
10 that the predetermined state is a predetermined 

time. 

8. A communication apparatus connected to a com- 
munication network (1), characterized by compris- 

15 ing: 

storage means (S84) for storing recall data 
including other party information sent from said 
communication network and state information 

20 for notifying a predetermined state of said com- 

munication apparatus itself; and 
means (S88, S90, S94) for, when a current 
state of said communication apparatus equals 
the predetermined state corresponding to the 

25 state information stored in said storage means, 

notifying the state to the other party designated 
by the other party information. 

9. An apparatus according to claim 8, characterized in 
30 that said notification means notifies the state of said 

communication apparatus to the other party using 
one of character data and speech data. 

10. An apparatus according to claim 8, characterized in 
35 that the other party information sent through said 

communication network contains a caller number of 
a call set-up message, and the state information for 
notifying the state of said communication apparatus 
itself contains data inserted in a subaddress area of 
40 the call set-up message. 

11. An apparatus according to claim 8, characterized in 
that the predetermined state means a state wherein 
said communication apparatus enters or leaves a 

45 predetermined area. 

12. An apparatus according to claim 1 1 , characterized 
in that the predetermined area is one of a service 
area of a public base station set on said communi- 

50 cation network to connect said communication 
apparatus to said communication network via a 
wireless channel and an electromagnetic wave 
reachable range of a master unit connected to said 
communication network and having a function of 

55 connecting at least a communication apparatus 
which has been registered in advance to said com- 
munication network via a wireless channel. 
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1 3. An apparatus according to claim 8, characterized in 
that the predetermined state is a predetermined 
time. 

14. An apparatus according to claim 8, characterized in 
that the notification information further contains a 
notification method, and said notification means 
notifies the state to the other party on the basis of 
the notification method. 

15. A method for controlling a communication system 
comprising terminals connected to a communica- 
tion network and a management station for manag- 
ing said communication network, characterized by 
comprising the following steps of: 

transmitting (S22, S72) recall data to the man- 
agement station or a predetermined other 
party from a terminal in which a recall mode is 
selected, the recall data including information 
to be notified of a state in which the predeter- 
mined other terminal equals to a predeter- 
mined state; 

storing (S34, SS4) the recall data by the man- 
agement station or the predetermined other 
party; and 

informing (S44, S94) the terminal in which the 
recall mode is selected of a state in which the 
predetermined other terminal equals to the pre- 
determined state. 

16. A method according to claim 15, characterized in 
that said terminal in which the recall mode is 
selected transmits the recall data which includes 
identification information for identifying the other 
terminal, state designation information for designat- 
ing the state of the other terminal to be notified, and 
action designation information for designating con- 
tents of notification. 

17. A method according to claim 16, characterized in 
that said action designation information includes a 
message display for notifying the state of the other 
terminal. 

18. A method according to claim 16, characterized in 
that said action designation information includes a 
speech information for notifying the state of the 
other terminal. 

19. A method according to claim 16, characterized in 
that said action designation information includes an 
alarm tone generation. 

20. A method according to claim 15, characterized in 
that said terminal in which the recall mode is 
selected transmits the recall data with being 
inserted in a subaddress area of a call set-up mes- 



sage which contains a protocol identifier, a call 
number, a message type, a facility, a caller number, 
a caller subaddress, a callee number and a callee 
subaddress. 
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